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Project Introduction

To be useful for computational combustor design and analysis using tools like
the National Combustion Code (NCC), low-dimensional chemical kinetic
mechanisms for modeling of real fuel combustion chemistry must be
sufficiently compact so that they can be utilized in multi-dimensional, multi-
physics, reacting computational fluid dynamics (CFD) simulations. Despite
advances in CFD-appropriate kinetic mechanism reduction for kerosene-range
fuels, significant combustion property variation among current and prospective
certified fuels remains a challenge for meaningful CFD-advised design of high
pressure, low-emissions combustors. The proposed project will leverage
Princeton's ongoing work in aviation fuel surrogate formulation and modeling
as well as kinetic mechanism development for emissions and high pressure
combustion to produce and demonstrate a meta-model framework for
automated generation of fuel-flexible compact chemical kinetic mechanisms
appropriate for 3-D combustion CFD codes. Phase I will demonstrate the novel
meta-model approach by providing compact kinetic mechanisms for both a
"typical" Jet A/IP-8 (POSF-4658), as well as a synthetic paraffinic kerosene
(SPK) derived from natural gas (POSF 4734). Phase II of this proposed work
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Project Transitions

° June 2014: Project Start

0 December 2014: Closed out

Closeout Documentation:
e Final Summary Chart(https://techport.nasa.gov/file/140508)
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